Ontogenetic observations on the vomeronasal organ in two species of tamarins using neuron-specific beta-tubulin III.
Callitrichid primates (tamarins, marmosets) have extreme variation in the vomeronasal organ (VNO), including ontogenetic differences in the neuroepithelium and vomeronasal duct (VND) patency at birth. Such differences render the timing and extent of VNO maturation debatable in callitrichids, but no studies have used neuron-specific immunohistochemical markers to address this question. The present study compared the number of VNO epithelial cells that express immunoreactivity to neuron-specific beta-tubulin III (BT), VNO length, and VNO cross-sectional area between two species of tamarins (Leontopithecus rosalia and Saguinus geoffroyi) that differed in perinatal VND patency. Neonatal lemurs and adult marmosets and bushbabies were also examined for a comparison to species previously shown to have a relatively large amount of VNO neuroepithelium and patent VNDs. The head of each specimen was serially sectioned in the coronal plane. Based on known rostrocaudal start/stop points of the VNO, selected unstained sections were used for BT protocols and area measurement at three percentiles (25th, 50th, 75th) in each specimen. Each section was photographed and enlarged for cell counts and measurement of cross-sectional epithelial area. In each specimen, the number of BT(+) cells in the VNO was counted at each percentile and expressed as a number per mm(2). Results indicated that lemur VNOs had a dense population of BT(+) cells at birth, but the VNO was more varied in the tamarin species. S. geoffroyi had few or no BT(+) cells in VNOs of neonates, which had fused VNDs, but had an increased BT(+) population by 1 and 2 months postnatal age, when the VND was patent. Of the species with patent VNDs at birth, neonatal L. rosalia had a denser population of BT(+) cells compared to S. geoffroyi, though not to the degree seen in neonatal lemurs or adult marmosets and bushbabies. These findings show that BT immunohistochemistry is a useful comparative method for the study of VNOs in subadult primates. Since the quantity of nonsensory VNO epithelium varies substantially between species, epithelial area measurements may be misleading, and BT(+) cell counts appeared to be the best quantitative method for comparing receptor neuron numbers among primates. It is suggested that the greater BT(+) cell population in L. rosalia at all subadult stages examined reveals an earlier maturation of the neuroepithelium compared to S. geoffroyi. Further investigation should consider whether this may relate to a comparatively brief subadult ontogeny and early onset of adult behaviors in L. rosalia compared to other tamarins studied to date.